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COMPLETE SFEaPICATION .~ • 

Improvemem. mor ^^^^'.fl''^'^''''' of Fluidbfrom a 

"Pwrahty of Wett Formations 

Jersey, United States of Ameria! irf 16M Z^..^ J*^ " ^efficient flow in the 

Wahuj Street, PMadelpS S^ds'lr^jr^'''^^* ?^ 

5 United States of America, do herehv d^ruS i» the weU and stops the oil flow, 

the invention, for which^i prayXt from that zone then is generally 

may be gta^ to us, and the mediKy SX^^f-.i**' J'"^?*' «» P««Jn« W 50 

whidi it is to be pcrfM^ to ^.Sarlv ^ '""^ ^ 

desmVdiaandl^tl«S.tog1tStt^ sS^^Lf P«>d««ic»i. 

iO This Invention Velates toite^ro^Si'rf fSiit^"*^ drawback in conventional dual 

hydrocarbons fi«m welb «idS?SSrS M^'^.'^u • accumulations 

is directed to method andTeS?^d»lI *^ which are difficijlt to tetnove. 55 

weU fluids &om a ptaSrftoStffS^ .An obm of the present invention is to pro- 

ttatedbyawelL^^ ^"^P"*- ^^""""to completinB a weU for siiul- 

"^f ^ » ^8le weU may ^L?!dfaft^ " 

ttaveiac a phualhy of formations which con- rinnni "ZI- '"•^'°"">6e» 01 coaven- 

tain oU or gas. n is often SwTk sudi K S^Sif T '^««=^d «> 

cases to complete the weU far^nhSn^^B f""^, "^^l^ " P">'*<'^ 

production for more than one of ATfomf f or mutaple zone production from 

20 tions penetrated. Tie conv^onalproS; SSft^l" ^"^^ ^"^^ ""^''^'^ 

for A.ing this is to efiea a d^c^^fen SJ^^iTlf^, '' ^ otjdixi^y high 

and flow from a lower formation tSoSK^ fl^^^ ^ '"''^ *> ''f'** or aid the 65 
^t*ing whifcltowh« C^"higS'^ft^a' «r " ^"'^ 

uon through the amtutas between tite S of fl J^VS!"^^ •» 

25 and casmg. Chokes are provided at ttev^ oSL^ * 

head for separately regul^gt^^ of flS ti^^'^Z'^^'T^^ ''^ 

of the two streams to conform to the allowaUe ««» J5jI!? v ^ ^i"* flow 70 

production rates for each f^^ ^^^ hereinafter described, which 

^ The foregoing m.S^Ti.ally completing ^oS^f " ^ "'i^ 
30 a weU is un^fecteiv ^r^^rS^J^f production formations. Fhitds from the fonna. 

due to the fea Zt the flddlL,Sm^^ KlifTf^ commingle in 75 

«use corrosion and erosion rfTe^,!^ SlSS*..^ the tuWng at the 

the«by allowing the possibility of a SSIo^'^J^ 
35 or subterranean loss of hvdrocarbons tiTZ flnM^^f^T^ cause a 

Wftenation.Also.whKS^^ ^ ^ 

my to Wfllzc gas lift to ^ect flow £«™^ „^ pr^are drop prior to cam- 80 

fotmatiMis, tlie gas lift can bTaoXd^onfe ^JSt^^ The resulting 

anezon^tatSlK^on^'K&S! S&Sr feTT'r " ""^T^ ^ ^ 
« aem manner; and conseanenth^ both imS^ ^tJS^ . ^ zones of 

tion strata ainot te^^ffi^Si,^ ^S'^^trS^ "^"^ ^ 
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can be utilized to cffctt or aid the flow from from Zone A P^^^ 



at least one of the other zones. Production can 
be secured from any desired number of forma- 
xicms simultaneously, even though flow from 
some of them norm^ would not be obtained 
from a single completion well in such forma- 
tion. 



s 21 positioned above and below the ports 

17 and 20 prevent fluid flow along the annukis 
19 and require the fluid to flow through per- 
forations 20 in the housmg. The housing con- 70 
tams a baffte member 34 which forms an 
annuiar upwardly extending flow channel 22 



The invention is more spedficaliy dssaUbed that leads to a port 23 in transvwse baffle 24. 

with reference to the acoiapai^ ^^Z^^^^'^l^^ 75 

10 which- ^ ^ provided m flow channel 

"^Fig 1 *is a simplified cross-sectional view of to prevent bacMow of fl«d toward Zone A. 

a w^ in which one type of the flow control Any downward flow of flmd from port 23 
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device has been used for completing die well 
to produce from an upper zone throng ports 
in the tube and from a lower zone through the 
bottom end of the tubing. 
Figs. 2— A and 2— B, taken together, con- 



causes edge 25 of the toIvc to move outwardly 
the edge of die housing wall at 26 and 
dose the anntilar channel, thus preventing 
downward flow. The check valve should be con- 
structed of a tough material, such as neoprene. 



80 



J^^2 "^^ir^rS^vJmal 'cn^ which is -aifearf by wcU flui^^d whWh 
. - ^ 2 t- J--- :i « «f hnQ ciiffirtftnt flexibilitv for movement or tnc 



sectional view illustrating m detail a form of 
20 flow control device. , 

Figs. 3, 4, 5 and 6 are cross-secuonal views 
of the device of Fig. 2 taken on the lines 3—3, 
4—4, 5—5 and 6—6, respectively. 
Fig. 7 is a schematic iliustratioa of a well 
25 traversing two production zones and in whidi 
anodicr form of flow control device is em- 
ployed. . , • 

Fig. 8 is an clevational cross-secaonal view 
iUnstrating in more detail the flow contrd 
30 device Aown in Fig. 7. ^ 

Fig. 9 is a schematic iUustratum of a wed 
traversing two production zones die upper of 
which has insuffideot pressure to permit flow 
into the well nibing and which has been pro- 
35 vided with means for intermittenily forcing oil 
from the upper zone into the tubing. 

Fig. 10 is a schematic iUustration of a wdl 
completed for production from two zones in 
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has suffident flexibility for movement of the 
edge 25 against the valve seat 26. 

The transverse bafiElc 24 contains a second 
port 27 which is threaded for receiving a choke 
28 that serves to r^ulate the flow from the 
lower Zone B. Pon 23 also may be threaded 
for receivmg a dioke (not shown) in cases 90 
where the pressure m Zone A is high. Baffle 
24 has a cylindrical extension 29 positioned 
inside baffle 34 and "O" rings 30 are pro- 
vided for sealing the annulus ther^etween. 
Fryficinn 29 thus forms a passageway leadmg 95 
to port 27 and chdoe 28. 

In a bwcr part of housing 18 another baffle 
31 is posincned to form an axmular flow 
channel 32, and another resilient chedi valve 
33 is provided in the channel to prevent back- 
flow of fluid toward the lower Zone B. 

It may be seen that the device as above 
described provides two separate flow channels 
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S means a« provided for introducing gas for the fluids from the two formanons, which 

40 from the surface to aid m Ufdng the mixed diannels tcrnunate adiacrat eadi other m 105 

S^ofoShithembing. weU njbing at whidi pomt the flowmg flmds 

Referring now to Fig. 1, a well is shown mix with each oth». Tl« dcvia also has me 

which has a casing 10 which has been cemented important feature of mowding throttimg means 

in place in die usual manner by cement body (i^., one or more dw^) for rcducmg ihe 

AK 11 The wbE traverses two producrion zones, pressure of either or both flmds pnor to their no 

iltetrated as Zones A and B, whidi may be admixing. It forthcr mdudes means for pie- 



either gas or oil formations. The casing has 
been perforated for production from both zones, 
as illusirated by perforations 12 adjacent tq>per 
50 Zone A and poforaiians 13 adjacent lower 



venting backflow to either formation so that 
fluid from one formation in no case can flow 
to and enter the other formadm. 
For the purpose of iHustzating advantages 115 



Zone B. A tubing string 14 is positioned m of the present mvcnnon, assume that Zone B 
the casing and the ammhis therebetween is of Fig 1 is a high P'«^s««.oilz^ 
ciDSi5dff near the bottom of the tubmg by Zone A has a pressure which is tno low mover- 
means of packer 9. The mbing carries a land- come tiie hydrostauc l^ad Ae wdl and 
«i inc nipplel5 adapted to receive the flow hence would not normally flow. The deyice oJ 120 
omtrTdevice which is held in position by Fig. 1 can be cmpbyt^ so as to ^^J^ 
means of conventional latches 16 provided at fluid flow from Zone B to cause flow from 
the ttip of the dcvfcc. The landing nippb is Zone A. A choke 28 havmg an op<^g of 
* ' Ted adjaocot Zone A and contains ports appropriate size to secure the allowable rate 

- ' • of flow from the lower zone is placed in port 125 

27. Flow from die lower formarion is then 
begun. The sharp pressure redncdon resulting 
frt>m passage of the flmd tbrongb choke 28 
causes fluid from die low pressure zone to 
flow tfarou^ the control device and issue from 13( 



60 17 for receiving fluid from the formation. 

The flow control device, which is positioned 
in the ^wnc^fng nipple in conventional manner 
by mra^s of a wire line, comprises a cyflnducal 
housmg 18 whidi forms an annnhis 19 with the 

55 landmg nipple, and whidi contains ports 20 
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port 23. The two streams then mn and the 
mmure flows upwardly in the tubing. When 
Zone B is an oU formation, the sharp pressure 
drop ai the choke causes solution gas to be 
» released and die released gas and any free eas 
akcady present in die oil scream provides a 
lifting action which aids the flow of die mixed 
areams Wh^ Zone B is a gas formation, 
Wtmg of Oil from Zone A likewise is effected! 
Uintrol of die rate of flow from the upper 
zone can best be achieved by regulatinrthe 
pressure of tht flowing stream at the wefl head, 
which ^eraliy can be done widiom substan- 
tially afiectmg the flow rate from the high 
pressure fonnatian. Ahematively, control of 

^J^!^ ^ ^ "PP«" zone can be 
eflected by means of a choke of appropriate 
throat si2e in port 23. 

By empbying die device in d^c foregoing 
ciM^ j)roducuon can be accomplished from 
a dead zone, i.e., a ztmc which has insuffi- 
cttnt pressure nonnaUy to overcome die 
hyto^tic head of die column of fluid in die 

weU. The "dead- zone can be eidicr the upper 
25 or lower rone and the device win work equjaUy 
as well; provided diat when it is the lowtt 
zon^it nMK:h have enough pressure to pennit 
Its fluid to nse to the level of the cMtrol 
device. 

30 In one particularly usefid embodiment of die 
invention, a gas sand pcnetiaCed by a "dead** 
^ which initially vras a single complctfou 
well m an oil zone, can be utilized to flow ofl 
ftmn die oil zone. One or more gas sands 

35 ccramonly are available in smgle completion 
oU weUs. When die reservoir pressure has 
dropped enough that the desired rate of oil 
now cannot be maintained, a control device 

40 the well to obtam a flow of gas from die gas 
sand mm the well tubing. The gas sand Li 
be fflie which « eidier above or below die oil 
sand. Gas on be admitted to the tubing 
dmnigh a choke of the proper size to obtain 

45 a gas rate that wiU effect die desired lifting 
acuon on the oil column. Thus energy derived 
from the gas reservoir can be utilized to secure 
die desired rate of flow from the "dead" oil 
formation. 

50 Krfetmig now to Figs. 2— «, a more detailed 
team of Bern comnl device is diown which is 
idapted to be andioied ia a ccnmiitioiial land- 
mg mpple as described in connectioa with Fie 
1. The device is landed in a nippk 40 haviiS 

55 aae ports 41 for entrance of well fluid from 
tlie formation adjacent to which the device is 
anomred. An elongated assembly 46, whidi 
pnqects through the bottom of nippk 40 as 

«A f^ah a channel for upward 

60 flow of flmd enteimg side ports 4llaid a 

separate channel for flow of fluid from one or 
lower prodnction zones which fluid enters 

mwgh longitudinal potts 43 at the bottom. 

Pai*mg membeis 48 are provided above and 
65 betow side ports 41 to seal oflE the annuhis 
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75 



80 



90 



bewreen landmg nippk 40 and assembly 46 
^nfS ^ « .t^.bottom kad to a singfc flow 
zone 44 in which is positioned a resilk^dicA 

flow of fluid. Above flow zone 44 a renlace- 

for controlhng the rate of flow of flmd derived 
fi«m the lower formation. From the dioke 49 
« "Afnnel leads through central cham«I 
51 md offset channel 52 which fcads to a 
common passageway 53. 

Tte ttpaatt flow channel for the fluid 
ateraig through ade ports 41 includes pom 
rt i^c assembly 46, an anS^kr 

channel 55 therein and a commui^ting lon^ 
tudmal channel 56 which teimina^ar f e 
commM passageway 53 leading to the uooer 

J ch^W^t' as indicated at 57, to receive 
a choke (not shown) m case it should be desir- 85 
able to con&ol the flow rate of the stream at 
this point A reaKent check valve member 58 
IS posmoned m annular channel SsTweUfflt 
backflow of fluid through side pom^f 
Conventional ktching means, iadkated 

dewce shown in 2 for securing it in its 
^dmg mppk in a tubing string, lli, devia 
ft^ons m essentially the samelumn^ afd^ 
^a«d m romiecdon with Fig. 1. One or more 95 

tio^^S^f^K^ "f^ « appropriate loca- 
nons m the well tubing for reguktine or cffea 

^^7-^/ «fTnnftiL^ 
taimng ou and/or gu. 

K mdirated m which two devices of another 
form adapted to be seated in a side doSS 
mandrel are utilized for coMrom^fthfSw 
««m two separate production 20^ located 
aoove one or more lower zones. The well 

^^A^aI " 61 inside 

tnc casing. Adjacent the upper zone a ride 

poAet mandrel 62 is posWcSSd inX lh£ 
aamg, and anotiier side pocket mandrel 62» i| „« 
^ewise positioned adjacent the tower zonl "® 
How conttol took 64 and 64» TSe ^e 
diown m detail in Fig. 8 are positioned iiS! 
Mde pockets of die mandrels. msSf^ 
^tr^ and the side of ea^t^ ,.5 
fannation fluids. Took 64 and 64' hare 
whiA the fluid passes to the tubing strii£^ 

m Fig. 7. This wen assembly anangemem can 
be empl^d m the same iS^^St 

£fw iom" sand to effect ofl 

'S?^ 7*. J"*^*^ ames have been 125 
Fig. 7, it should be understood 
flu* OTmpncm can be used for any desired 

zT^, ''L'^'^i^ A tool for^ 

11a ^ in the wen on a wire line 

and set mpkce by means of a kick-over device 130 
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knowa in the art By having the tools placed in Zone A. Flow of the Zone A oH throu^ the 55 
the mandrel side poctets, the lubing string choke in the bottom of the upper control tool 
remains open and a wire Imc can be run to results in a reduced pressure m the tubmg at 
any desired detpth without any necessity for diis point. Some of the gas m solution m the 
5 preTjioudy removing tools placed above sndi Zone A oil prior to reducing its P'^J^ wfll 
depth. This is advantageous since it aUows any come out of sohition and thus aid m Wang the ow 
tool to be puDcd from the Tvell wiibouc disturb- Zone B oil to the top of the well. Ttm a 
ine any of the others. Thus any one of the mixed stream of oil from the two zones can 
produoion zones can be selecdvdy addized, be withdrawn at the weU head. By having the 
10 chemically treated or fractured without affect- proper didke azc m the contxd tool ad|acMt 
ine any of the other zones. For example. If it Zone A, production from this zone at the « 
is desired to addizc Zcme B, control tool 64* deared or allowable rate can be obtamed. The 
would be removed and add would be pumped rate of flow from the lower zone can rcadHy 
down the tubmg and into the fbrmarion through be regulated by appropriatdv setting the 
15 the ports in the mandrd and casmg. The pressuie in line 75 at the well head by meajw 
check valve 72 (Fig. 8) in conirol tool 64 of bade pressure vah^e 76. Alternatively, such 
would prevent add fiom reaching Zone A. rate can be controlled by tovmg a choke of 
Likewise any desired fonnation can be selec- the proper size m the control tool adiaccm tne 
tivdy woilxd over or treated for sand control lower zone. 
20 without removing the well tubmg and without The foUowmg is a speoJic illustration of an 
the possibility of damamng any other formation embodiment of the presau ^^nnon as u o 
by introdudng drillii^ mud into the well as would be appHcd to a well whldi ^^eyaied 
done in conventional practice. two oU sands at depths of 8536-^8544 Md 

Fi** 8 iUustrates tool 64 and mandrd 62 in 8626—8629 feet, rcspcciivdy. The wdl had 
25 moiedetaiL The mandrel contains a cjtodrical origmaUy been duaUy completed m conven- 
side podcet 63 a portion of the left-hand edge tional manner for producuon from the upper w 
of which meiges into and is actually mtegral zone through the annulus and from the lower 
vnth the mandrel walL The mandrel contains zone through the tubmg. The aUowablc pro- 
perforations 65 for admission of the formation ducdon rates for the upper and lower zones 
30 fluid Tool 64 comprises a housing 66 havmg were, respccavdy, 30 and 7 barrels per day. 
side ports 67 in fluid communication widi the After produdng m this manner for a pcnod, 
mandrd perforations. At the upper pan of the the wdl ceased to flow from the i^per zon^ 
housmg ktch means 68 and a pulling head due to a drop m its pressure. At that time the 
69 cadi of convenrional design, axe provided, static bottom hole pressure for the uppo* zone 
35 S^Dg means 70 are provided above and was 2295 p.s.Lg. v*ile the stauc and flowing 
bdow perforations 67 for sealing die annular bottom hole pressures for the lower zone were w 
space between the mandrd side pocket 63 and 3577 and 3551 p-S.i.g. 

houshig 66. The housmg provides a downflow The present invention can be apphed to the 
diannd 71 m which is posiuwied resflient above described wefl m the follovnng manner 

iO check valve member 72 to prevent bad:flow to obtain production from die upper zone. In 
toward the formaticm. The channel tcrmmatcs the perforated landmg nipple m the tiding V5 
at the bottom of the tool m a dicAe 73 having adjacent the upper zone a control device of the 
throat 74 through which the formation fluid type shown in Fig. 2 is located. The device 
issues into die tubing string. contams a choke of the appr^natc size for 

45 Rrferring ba<^ to Fig. 7, assmne that Zone maintaining the rate of flow frmn the lower 

A is a high pressure oil zone and diat Zone B zone at 7 bands per day. A hade pressure 100 
is an oil zone havmg a low pressure sudi diat rcgplator, such as shown m Fig. 7, is provided 
it would not normally flow fiom a smgle com- in die flow line from die wdl tubmg to control 
Pierian vpdL The pressure of Zone B, however, die rate <rf production from the uppo: zone. 

50 & suffident to lift its fluid to die levd of Zcme Varying the bads pressmie at die sirfacc by 

A It is assumed ux this mstancc diat die well means of die regulator wiU cause the flow rates 105 
tubmg 3s plugged off bcncadi Zone B. The from the two zones generally to approximate 
arrangement shown in Fig. 7 vrill permit pro- die foUowhig values: 
duction of oil from Zoa^ B in addition to 
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Surface pzessoiea 
p.s.Lg. 



Rates, bbls. per day 
Lower Zone Upper Zone 



10 



0 
100 
470 
600 
900 
1200 
1500 
1600 
2500 



Thus, by regulating the prcssorc at the smfaa 
to a vahiE dightly less than 1200 p.sxg., the 

all<wrabfe production rates can readily be main- 
is tamed. As production in this manner continues 
and the formation pressures drop, ihe desired 
of production can be mainti^infd by 
decrcaang the surface pressure by means of 
the regulator. 
20 Fig. 9 illustrates a well whfch has been 
duiDy completed in Zones A and B in the 
manner of the present invention and which is 
provided with means for admitting extraneous 
S*s. undfer pressure to the annnhis between the 
^ casmg 80 and the well tubmg 81. The annuhis 
18 sealed between the two zones by means of a 
packer 82 and the tubing string contains a 
coDOTl device, shown generally at 83, such as 
die dcy cc shown in detaU m 
^ Aisa dead" SEonc which has sufficient pressure 
to ouse the liquid to rise in the annuhis to 
^ level shown at 84 but msuffident to force 
uuuugu uie control device into the 
tl«5 K o^^^S* ^ a gas supply 

J3 hne 85 is provided with a time controlled gss 
mjectmg and venting device 86. This device 
altcinately admits gas under pressure into the 
anmitttB and then voas the gas through line 
87. Tms causes an intennhtent pumping of 

^ ofl from the annulus ^ough coatrol device 
83 into the tubing. The fluid from high 
pressure Zone B then serves as the means for 
flowmg the annulus oil to the surface. Upon 

paspg through the choke provided in control 
dewce 83, the Zone B oil releases solution eas 
and the released gas aids in Kfdng the mi^ 

oil OTcams through the tuhmg to the weU head, 
wg. 10 illustrates a well completed for pn>- 

*jrtion fircmi dl Zones A and B and provided 
w wnh hfting means employing extraneous 
gas. Tins assembly can be utilized in cases 
whHC the well does not pass through a gas 
sand and neither zone has sufficient pressure 

to make a flowing wett The wett comprises a 
» casng 90 pcrf omted adjacent Zones A and B. 
a tubing string 91 carrying a control device 

M ^ Pigs- a packer 

93 between Zcmes A and B and preferably a 
packer 94 above the upper zone although the 
w jftter packer IS not essential. The tubing strine 
has a side pocka mandrel 95 above the upper 
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84 
84 
84 
73 
51 
29 
7 
0 
0 



packer which is adapted to cany in its side 
pocket adcvice 96 for admitting gas to the 
tubmg. The mandrel contains a port through 
which gas <^ pass to the device 96. Tte 65 
device can be a flow control device of the 
XYpt deaaribed in comiection with Fig. 8, with 
^c diokc port 74 being sized to admit gas at 
ttc desired me to the tubing. Alternatively, 
device 96 of Fig. 10 can be a conventional g£ 70 

mjecuon valve which is set to open when Se 
gas ittessme in the annuhis reaches a predeter- 
mmcd value. Gas is admitted to the top of 
the annulus through conduit 97 under saffioent 
pressine to pve the dc^ 75 
the tubmg This effects liftmg of the mixed 
Slf^ ^f^^ Inwardly from the control 
device 92 and allows the mixture to flow foom 
the welL la cases where the well tuhmg may 
tead to load with salt water, additional 80 
ade pocto mandrek (not shovm) can be pro- 
vided at higher levels in the tubin" stmg 
Thia WOTild permit unloading fTom% Skher 
level and dxus avoid havmg to apply toohigh 

nn^^r^,T*^^^«-S»«=h°^drds 85 
noimally would contain dummy vahcs anv of 

S ^ "3^^ ^ ^ eas mjeiion 
device 96 on a wire hne whenever it became 
dearable to gas Hft from a higher level, 
effi^ contrrf^devices described hcrem for 90 
effeomg mukiple completion of wcUs for 
smmltaneous flow through the weU tubing offer 
many advmxtagps over conventional oil field 
pracaciL Wen assemblies provided m accord- 
ance with the invention avoid die danger of 95 
conosjon and eroaon of the casing or diSkiate 
the disadvantages of multiple tubing strings 
requinng specialized packers and weU held 
efpnpment The invention permits efficient 
omidtaneous dgjlction of aity imm^ 100 
dtM formations tfaioqgh a single string of 
tubing. In conventional practice where diokinK 

weU K dMic at the surface, plugging of 
ttediokcs often occurs due to paraffin deroa- 103 
fM»atinn of gas hydrates. ThiT is 

use of the present invention, 
ana the s^^ 

device ad) acent the prodixdng formation where 

ffic tempcratiire is elevated so that neither 110 

paraffin deposition nor hydrate formation will 
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occur. Numerous other advantages derived 
from the ^icscnt invention will be apparent to 
persons stalled in the art. 
WHAT CLAIM IS : — 
1. A device adapted to be positioned in well 
tubing adjacent an inlet pen thereb for con- 
uoUing flow of fluids into the tubing from a 
plurality rf formations which comprises a 
hou^ng having, a dde port for communicatioa 
with said inlet pon^ means carried by the 
housing for rcoicvably loddng the device adja- 
cent said inlet pon in the tubing, packing 
mf<w*g for dosing the annular sp&ct between 
the housmg and tubing above and below said 
ports, said housing having an internal flow 
chaimel extending upwardly from its side port 
and a separate intonal flow channel for up- 
ward fluid flm? horn beneath the device, each 
of said communicating with a common 

20 fluid passageway leading to the well tid)ing5 a 
resilient check valve member in each of said 
clfi^ in^l^ for preventing downward fluid flow 
therein, and dwke means in at least one of 
said diaimels for reducing the pressure of fluid 
25 flowing theretbrougb. 

2. A well flowing assembly for flow of fluids 
from a plurality of production formations 
which assembly comprises a well tubing having 
a side pocket mandrel adjacent an upper forma- 
tion, said mandrel having a port for flow of 
formation fluid into its dde poc^ a housing 
positioned m the side pocket and havmg a 
side pon and a communicating imemal flow 
channel CKtending thraigh the housing, pack- 
ing means between the side pocket and the 
housing above and below said ports, a resilient 
dieck valve member in said channel for j^ie- 
venting backflow of fluid toward the formatjoa, 
a cboke m said diamiel, and a second resilient 
40 check valve member in the weU tubing beneath 
said mandrd for preventing badcflow of fluid 
toward a lower formation. 

3. A well flowing assembly for flow of fluids 
from a plurality of production formations 
45 which assembly comprises a well tubing having 
a dde pocket mandrel adjacent an upper 
formation and another ade pocket mandrel 
adjacent a lower formation, .each of said 
mandrels having a pon for ditrance of forma- 
50 don fluid into its side pocket, a housing posi- 
ticmed m eadi of said side podm and having 
a side port and a communicating imetnal flow 
channel extending through the housing^ pack- 
ing means between each side pocket and hous- 
55 ing above and below aaid ports, a resiliait 
check valve member in eadi of said channels 
for prevsiting badcflow of fhiid to a f oimaiion, 
and a dioke m at least one of said diaimels* 
4. Method of producing a well vrfuch has 
60 beta completed for production from a plurality 
of zones containing fluids under different 
pressures, said well having a well tubing con- 
taining entrance ports adjacent all of the zxmes, 
v^di comprises providing whhin the well 
65 tubing a flow diannd for fluid from a 2one 
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of relaiivdy high pressure and a separate flow 
channel for fluid from a zone of rdatively low 
pressure, said channels communicating with a 
common fluid passageway, flowing a stream 
of fluid from the zone of high pressure toward 70 
said common passageway, reducing the pressure 
of the fluid ahead of said passageway to a 
value less than ihax of the low pressure zone, 
whereby a stream of fluid is caused to flow 
from such low pressure zone toward said 75 
common passageway, mixing said streams in 
the common passageway and withdrawing the 
mbcture from the welL 

5. Method according to Qaim 4 additionally 
comprising controlling the rate of flow from 80 
the tow pressure zone by rcgulatmg the flowing 
pressure of said mixture at the locus of with- 
drawal from the well. 

6. Method of producing a well traversmg 
two oil zones one of which has sufficiem pres- 85 
sure normally to flow from the wdl and the 
other of which has insuffident pressure norm- 
ally to permit the desired rate of flow there- 
fix)m, said well havmg a well tubmg containing 
entrance ports adjacent both zones, which 90 
comprises providing within the well tubmg a 
flow* channd from one of said zones and a 
separate flow channel from the other, said flow 
channels communicating with a common fluid 
passageway adjacent the upper zone, flowing 95 
oil from the hi^ pressure zone toward said 
common passageway, reducmg the pressure of 
the fiowmg oil ahead of such passageway to a 
value less than that of the low pressure zone, 
whereby solution gas is released from liquid 100 
phase, flowhig ofl from the low pressure zone 
into said passageway and therein admhring the 
same with the fluid from the hi^ pressure 
zone, and utilizing the lifting action of the 
released gas to flow the mixture up the tubing 105 
and from the vwJL , 

7. Method according to Qaim 6 addiaonally 
comprising controlling the rate of flow from 
the low pressure zone by regularing the flow- 
ing pressure of said mixture at the locus of 110 
withdrawal from die well. 

8. Method of produdng a well uaverang a 
high pressure gas zone and an oil zone which 
has insitEcient pressure normaOy to permit the 
desixedrateof flow theiefcom, said well faavug 115 
a well tubing comaming entrance ports adja- 
cent bodx zones, which comprises providing 
within the well tubing a flow channel from cmc 
of said zones and a separate flow chaimd from 
the other, said flow dunnels communicating 120 
with a common fluid passageway adjacent the 
upper zone, flowing gas tram the gas zone to- 
ward said common passageway, reducing the 
pressure of the gas ahead of such passageway 
to a value less than that of the low pressure 125 
zone, whcrdjy oil flows from the oil z<me into 
said passageway, and utilizing the lifting action 
of the gas to flow the oil tjp the tubmg and 
from the well. 

9. Method fOT producing a well from an iJt 
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and weU tubing and ha^g^*^ceTrt f^SS!f 70 

in tubing adjacent the nppe^ wETa "^1^ !^ fS^S containing 

method apprises providing a me-^w cl«n^^ S^.j^^u?*^'?" ^ "eans 

tn)msudp5«t0 8conin4fl^^SS ^^I.^J^'^F ^""^^ separate flow 

iO in the tubing, flowing flnKmtte'l^^ r^tJ^T ?"^ ^^"^^ 

up the tubkg towJd said^^oaT^! i^TJf ^""^ fi^way, lesilient check 75 

way, throttlii such flo^dnrZraS^f h^^r,°t^ °^ '^'^ 

«nd pass^y to regulate fomelrflow! ^^SZ 

Whereby the pressure of such fluid is reduoS fn™«^ * u- v *^ the 

15 to a yatoe i«ennediat« theV^ rfS ^ ^-"^ ahead of said 

fone, ahernativdy imnriudii tKthL^. S^Sh^ ^J^S*. " » «> 

mg p under pressure toAe top rf^d ^'"^"f *''*™'"P«*sur=fonnation. 

anauhis, whereby fluid in said ZdS a iu £ 

the upper formation is intermittentiy fo^ ore^«S '"^•^^ 

20 through said oneway channel^V 5d ^^at SS" « Jtv r 

common passaEewav. nnd witiiHTv,«,;„« TwT "7.^*=" *J ™ aeared rate which comprises a M 

xesuhing fl^& i'^'^re ^ ^^^^'^^^^'^vAAi^ 

tubing, top 01 me tne casmg contammg entrance ports adjacent 

a casing perforated to permit flow from sdd to °^ channels 

««es. a weU tubmg wWun the cTsiig Z^g forCSLj^ fl^"i„*4i°Z'""ft 

a flow pott ad aoent the upper zone a dsAm fftrJ^vi. T *° cftannel from the 

«> PO^bet^nthetwo^fa^^ ST^my t^^fT^ ahe«i of said 

^^ctween the cadnff and mhlno t«-m.«o • ^ v««s»««geway to reduce its pressure to a value 

tubing adjac.^'ZpS^'"^^*^ ^^"*«^*at of the lower pressure formal 

one::;^^, diannel fioS^^dTw^^S^ a P««^« 

common flnid passageway k tte^h,W^,Jf<,„! ^t^r^^'?^ t^^ng and caang, and 

fluid flow from the lower Eoie ,o said c^rii^m "l4 T^T^JT^ - - . • 

passageway, means for redudne rhf rmlcc™; ™ii , u- ? adapted to be postdoned in 

of dCT from ti.e'LS^f ^LfrfS^ S'c^ntSLfC' ^ S'^,^* >>« therein 

passageway, and means for ahernaSy km! f2LrHS,! T^*1 "™ ^he tubing 

« dudng and withdrawing gas nri^ t fc^^ formaaons which cam- 
said annulus to intermileS fora Sid L2 ^Z^^Mf'^^^^y^^^^E 105 
the annulus through said flow p^ ^ '''^'^^^ sdd 
11. IMediod of produdng a from twn drS„f^ " ^ P»^B "^s for 
zones having diff^nt SwJv; jf^L!S! f^i^^v^ between the bousing 

45 cienttocaulflow^^^at SSS f '^1"'^'^ ^"1" P"^ 

rate, said well haying S^^S^ ^K^t ^^'P^^* to eoopera^ w th 110 

each of said WXid fSrSni^ fS,^^ « 

entrance ports adjacent eaSrf f^^^' 5^ .""^ the hoiBing 

which comprises pWidint^iAin Ae^n ^^-a u""^- "^"^ crtendmg upwardlf 

50 tuWng a 'flow d«LT f^^ fluij' £ SL?"i„^"^ ^2" ^ " 4aXtow 

one «f the zones and a senanl 2^ u u ^ upwardly from 115 

channel for fl^ ^ tbt^S ^^,the housmg.^d cham^Sm^ 

said channels commmucatinT ^ ^ '^^'^ to ^ 

mon fluid passageway, flT^TfluiS ^ & ta^.^f check vahe means posi- 

55 the zone of higher pressJ^to^ ^ flS^ l^f ^^^"^ "> prevent " 

common passigeway, redudng the DressurTS °°r?~™ dierem jjj, 

the fluid ahead of Sid pa^ew^yl^T^^ weU ^ntm^"? be positioned in 

way, mitring said streams hSTSS; to^^"^'' snbst^ally as herein 125 

pasMgew^ and flowing the mixture unS 2Affl ^. ^ ''ig^tcs 

mihe tubing. introduSng gST^"S^ Fta,^^9'^ 7 and 1, or 

« « Figure 10 of the accompanying 

same mto sa«i mmure m the tubmg, thereby 16. A medK.d of producing a weU which 130 
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has beea coanpteted for production from a Lag drawings, 
plurality of zones containing fluids under TcmiTF fr FARRER. 

difieience pressures substantially as hercm ^^^^IT^Z^ K^nZ^ 

described ^rith lefeioices to Figure 1 or C 2 

Fumes 2A, 2B and 3-6, or Figures 7 and 27. Chancery Lane, Lfnjon, J .C^ 
8.Tfi^ 9 or Figure 10 of the accompany- Agents for the Apphcants. 

Leamhieton Spa: Printed for Her Majesty-s StaUoni^ Ofc^ by 

iSSby ^ Patent Offlcs, 2$, Southampton BnMings, Londcn. W.C2, from «lucfa 

copies may be obtained. 



851,096 

S SHEETS 



COMPLETE SPECIFICATION 

This Jrwlng it o nprwhction of 
tht OrlgUM/T en a ndutxd scate' 
SHEET r 




851,096 COMPLETE SPECIFICATION 

S SHEETS 77^5 drawing Is a nproduction of 
the OrigincI on a reduced scale, 
SHEETS 2 & 3 




1 




1 



851,096 COMPLETE SPECIFICATION 

S SHEETS ^r<M\ng is o rtpnduction of 

the Orlffnol on a reduced scoJe. 
SHEETS 4 & 5 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 
COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 





